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Abstract (Basic) : EP 945965 A2 

NOVELTY - The machine has two rotors (3,4) and one stator (2) 
arranged coaxially. The stator comprises a coil unit (6) with two 
windings connected to first and second alternating current supplies 
that produce a number of rotating magnetic fields according to the 
number of magnetic poles in the first and second rotors. A composite 
current of first and second alternating supply currents is supplied to 
the coil unit (6) . A separate circuit is provided to compensate torque 
fluctuations due to non-uniformity of the magnetic field accompanying 
the relative rotation of the two rotors. 

USE - For motor and generator applications using a single shaft 
machine with two concentric rotors. 

ADVANTAGE - Reduces current loss due to copper losses and switching 
losses. 

DESCRIPTION OF DRAWING ( S ) - The figure shows a schematic cross 
section of machine. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To reduce the number of item of a stator and number 
of steps in the process of assembling them when two rotors are provided at 
both sides of the stator. 

SOLUTION: Having a body 1, this rotatary machine is constituted of two 
rotors 3, 4 and a stator 2 structured in three layers on the same shaft. 
Then, a single coil 6 is formed on the stator 2 and compound currents are 
caused to flow in this single coil 6, in such a way that the same number of 
revolving magnetic fields with the number of rotors 3, 4 are produced. 
Here, rotors 3, 4 are arranged at both sides of the stator 3 with a gap 8 
at a given interval. If the ratio of the number of magnetic poles of these 
two rotors 3, 4 is expressed as N:l (where N = an integer of 2 or larger), 
the total number of salient poles 7d at', the side facing the rotor, having a 
fewer number of magnetic poles of the salient poles formed at the both 
sides of the stator 2, is set as 1/N of the total number of the single 
coils 6 . 
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ZZZ\ cos(a)sin(b) = l/2(sin(a+b)-sin(a-b)) C^5S£JBWt 
f 2 =Im 2 (jjl Imi sin(a)it-a>2t-cr ) 

+jun Ic 1/2 (sin(o) 1 t-/3+oo 2 t+a )-sin(a) 1 t-^-co 2 t-a) 
+sin(co 1 t-2^/3-jS+a) 2 t-27r/3+a)-sin(co 1 t-2^/3-)e-a) 2 t+27r/3-a) 
+sin(a) 1 t-47r/3-/3+aj 2 t-4^/3+a)-sin(a) 1 t-47r/3-j6-a) 2 t+47r/3-a)) 
= Ira 2 (ul®\ sin(o) 1 t-co 2 t-a) 

+,un Ic 1/2 (sin((aj 1 +(i) 2 )t+a-/3)-sin((ca 1 -co 2 )t-a-^) 

+sin((co! +6> 2 )t-47r/3+o;-^)-sin((co 1 -a) 2 )t-a-jS) 
+sin((a) 1 +a) 2 )t-87r/3+a-^)-sin((co 1 -co 2 )t-a-j8) 
= Im 2 (/jtlni! sin(6>!t-6) 2 t-a) 



(7) 1-275827 

-3/2xtn Ic sin((coi-o) 2 )t-a-/3) 
+jitn Ic l/2(s m M(co l +co 2 )Ua-0) 

+s i n ( ( co j + co 2 ) t + a - /3 - 2 tt /3 ) 
+sin((<o 1 +a) 2 )t+a-/3-47r/3)) 
= I m 2 ( I ni! sin((oo 1 -a) 2 )t-a)-3/2n Ic sin( (co 1 -co 2 )t-a-l3)) — (9) 
<l-3> rtfflligte«#Sr4£)t*& ^JKtt±fatf)3ffl£»Ica(th Icb(t). Icc(t) 

Ica(t)=Ic cos(o) 2 t-r) -(10a) 
Icb(t)=Ic cos(ca 2 t-r-2?r/3) -(10b) 
Icc(t) = Ic cos(co 2 t-r-4^/3) '-(10c) 

fc£U Icffim [0067] (10a)Ml0c)*t(5). (6)5tfcftALT*h 

fc-T4. [0068] 

f ! = I mi (/jt Im 2 sin(a) 2 t+ar-6i)i t) 
+jun Ic(cos(o) 2 t-r)sin(ooit) 

+cos(oo 2 t-r-27r/3)sin(ot) 1 t-2^/3) 
•fcos(6a 2 t-r-4?r/3)sin (6)^-4^/3)) 
CliT't). cos(a)sin(b)=l/2(sin(a+b)-sin(a-b))c7)^S:MV^T 
fj =101! (^tlm 2 sin(a) 2 t+a-a) 1 t) 

+l/2//n Ic(sin(6j 2 t-r +w 1 t)-sin(aj 2 t-r-a) 1 t) 
^in(a) 2 t-r-27r/3+<w 1 t-2^/3)^in(a) 2 t-r-27r/3-60 1 t+2?r/3) 
^in(co 2 t-r-47r/3+<w 1 t-47r/3)-sin(a) 2 t-r-47r/3+co 1 t+4^/3)) 
= Im 1 (jLtIm 2 sin((co 2 — a>i)t+a) 

+l/2jun Ic(sin((oa 2 + a) 1 )t-r)-sin((co 2 -co 1 )t-r) 

+sin((a) 2 + ot) 1 )t-r-47r/3)-sin((a> 2 -coi)t-r) 
+sin((oo 2 -f6o 1 )t-r-87r/3)-sin((a) 2 -oi) 1 )t-r))) 
^Ira^jLtli^ sinUa^-oo^t+aM/^jun Ic sin((a) 2 -a) 1 )t-r ) 

+l/2jun Ic(sin((a> 2 + 6)i)t-r) + sin((a) 2 + ^i)t-r-27r/3) 

+sin((o) 2 t+a) 1 )t-r-47r/3))) 
^-//Imjdmz sin((co 2 -<o,)t-ar)-3/2 n Ic sin((a),-a> 2 )t+r)) 

-(11) 

(iimii9mm^izh/u^m^i) K %^t^zti:^ [oo6 9i 

f 2 = I»2 (julni! sin(oo 2 t-oo 1 t-a) 

+jun Ic(cos(co 2 t-r)sin(a) 2 t+of) 

+cos(a) 2 t-r-2?r/3)sin((a)2t+a-27r/3) 
+cos(a) 2 t-r-47r/3)sin((co2t+a^47P/3))) 
ilt, cos (a) si n (b) = 1/2 (s i n (a+b) -si n (a-b) ) £ ffl I *T 
f 2 = Im2 (/ilnii sin(co 1 t-c*) 2 t-a)-3/2//n Ic sin(-a-r) 

+l/2//n Ic(sin(2<o 2 t+a-r)+sin(2Go 2 t+a-r-2tf/3) 

+sin(2a) 2 t+«-r-47r/3))) 
= Atlra 2 (IiDi sin((a> 1 -co 2 )t-a)+3/2 n Ic sin(a+r)) — (12) 

&t§cOj^#£ctl>h^^^ H»f*«a[*8Effeft. JJEOIca(t). Icb(t). Ice 

#£l/CV*S. <t)* 
[0070] < 1-4) WNEIKBJf- 1 flBHSMHMte t 

Ica(t)=Ic cos(iOit-£)+!c 2 cos(ft) 2 t-r) —(13a) 
Icb(t)=Ic castc^t-jff^ff/SJ+Icj cos(a) 2 t-r-27r/3) -(13b) 
Icc(t)=Ic cos(oo 1 t-^-47r/3)+lc 2 cos(co 2 t-r-4^/3) -(13c) 

[007 1] 
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fi =1% (juIk 2 sin(a) 2 t+Qr-a)i t) 
+//n((Ic cos ( <*> ! t- >S ) +1 c 2 cos(a) 2 t-r))sin(<o 1 1) 
+ (Ic cos(a>it-/3-27r/3)+Ic 2 cos^t-r^Tr/S^sintfiOjt-Ztf/B) 
+ (Ic cos(a>it-/3-47r/3)+Ic 2 cos(a) 2 t-r-47r/3))sin(a>it-47r/3))) 
= lm 1 (/ilni 2 sin(o) 2 t+ar-a) 1 1) 

+/m(Ic cos(a)it->3)sin(a>i t) 
+Ic 2 cos(co 2 t-r)sin(6) 1 t) 
+Ic cos(o) 1 t-j5-2^/3)sin(a) 1 t-27r/3) 
+Ic 2 cos(<*> 2 t-r-27r/3)sin(a)it-2^/3) 
+Ic cos ( ou j t — >S — 4 7T /3) sin ( co 1 1~4 tt/3) 
+Ic 2 cos(6o 2 t-r-47r/3)sin(60!t-47r/3))) 
= Ira 1 (Alra 2 sin(co 2 t+a-co 1 t) 

+ A£n(Ic (cos ( co ! t- /3 )sin( coj t) 

+cos(6o 1 t-yS-27r/3)sin(co 1 t-27r/3) 
+cos ( a) x t->S -4 ^ /3) sin ( a) ! t-4 ^ /3) ) 
+Ic 2 (cos(a) 2 t-r)sin(co 1 t) 

+cos ( co z t- r -2 /3) s i n ( 00 1 1-2^ /3) 
+cos ( a> 2 1- r -4 7r /3) sin ( 60 l t-4n /3) ) ) ) 
= 1111! (ju. I m 2 sin(60 2 t+a-a> 1 t) 

+/ J cn(Ic(3/2sin(>S))+Ic 2 (3/2sin((a) 1 -6o 2 )t+r))))-(14) 

(14)^tc iixi^fflinoS^t^^^ IlIfe^ffi^(/3 ) t3i35 1 [0 0 72] 

f 2 =Im2 (>u sin(a) 1 t-co 2 t-a) 
+/zn((Ic cos(a>it-/3) 

+Ic 2 cos(co 2 t-r ))sin(a) 2 t+a) 
+(Ic cos(60 1 t-/3-2w:/3) 

+Ic 2 cos(a) 2 t-r-27r/3))sin(a) 2 t+a-2^/3) 
+ (Ic 003(60! t-/3-4rc/3) 

+Ic 2 cos(co 2 t-r-47r/3))sin(6> 2 t+a-4^/3))) 
= Ira 2 (//Imi sin(60i t-60 2 t-a ) 

+/zn(Ic cos(a) 1 t->0)sin(6O2t+a) 

+Ic 2 cos(o) 2 t-r)sin(a> 2 t+a) 
+Ic cos(6o 1 t-y9-27r/3)sin(aj 2 Ua-27r/3) 

+Ic 2 cos(a) 2 t-r _ 27r/3)sin(60 2 t+Q:-2^/3) 
+Ic cos(6o 1 t-/?-4^/3)sin(a) 2 t+a-4^/3) 

+Ic 2 cos(a) 2 t-r-4^/3)sin(a) 2 t+a-4^/3)) 
= I m 2 ( jtx I m! sinvcoj t-a> 2 t-a ) 

+/zn(Ic(cos(coit->5)sin(6o 2 t+a) 

+008(60! t-/3-27r/3)sin(6o 2 t+a-27r/3) 
+cos(6o 1 t-j9-4^'/3)sin(6o 2 t+a-47r/3)) 
+Ic 2 (cos(60 2 t-r)sin(oo 2 t+a) 

+cos(6o 2 t-r-27r/3)sin(ct> 2 t+a-2^/3) 
+cos ( 60 2 1- r -4 n /3) si n ( o> 2 1+ a -4 it /3) ) ) 
lit, cos(a)sin(b)=l/2(sin(a+b)-sin(a-b))^fflV^T 
f 2 = 1 012 (ju Ini! sin(60!t-co 2 t-a ) 

+;un(Ic(l/2sin (60^-0+ 6o 2 t+<2) 

-s i n ( 60 j t- 0 - co 2 1- a ) ) 
+l/2si n (60 1 t-yS -2 ?r /3+ o> 2 1+ a -2 it /3) 

-s i n ( 60 ! t- 13 -2 % /3- co 2 1 - a +2 *r / 3) ) 
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+1 /2si n ( 6) ! t- 0-4 % /3+ o> 2 1+ a -4 7Z /3) 

-sin(co 1 t-^-47r/3-6) 2 t-a+4?r/3))) 
+Ic 2 (l/2sin(o) 2 t-r +o) 2 t+a) 

-si n( oo 2 1- r -<*>t t- a ) ) 
+l/2sin(co 2 t-r-23T/3+6) 2 t+a;-2^/3) 

-sin ( a> 2 1- r _ 2 7T /3-co 2 1- a +2 ?r/3) ) 
+l/2sin(6J 2 t-r-4^/3+60 2 t+a-4^/3) 

-sin(a)2t-r-4^/3-a> 2 t-a+4^/3)))) 
= I m 2 ( ju I ni! sin^t-c^t-a-) 

+^n(Ic(l/2sin(co 1 t-/3+co 2 t+a) 

~sin( co 1 t-/?-oo 2 t-a)) 
+l/2si n ( 6) ! t- £ + 60 2 1+ a -4 tt /3) 

-si n( oo! t- /3 -co 2 1- a ) ) 
+l/2sin(oo 1 t-/3+oo 2 t+or-8^/3) 

-sin(co 1 t-y3-a> 2 t-a))) 
+Ic 2 (l/2sin(oo 2 t-r +co 2 t+a) 

-sin(co 2 t-r~oo 2 t-a)) 
+l/2s i n ( 00 2 1- r + co 2 1+ a -4 7T /3) 

-sin( co 2 1- r -002 « ) ) 
+l/2sin(co 2 t-r +co 2 t+a-87r/3) 

-sin(co 2 t-r-c*> 2 t-a)))) 
= I m 2 < jtz I mi sln(o>it-o) z t-a) 

+l/2jun Ic (sin (a>it-& +co 2 t+cr)-sin(co 1 t-^-co 2 t- a) 

+sin(60 1 t-^+co 2 t+a-4?r/3)-sin(oo 1 t-/3-oo2t-«) 
+si n (co! t-/3 + co 2 1+ or -8 ^ /3) -sin (00 ! t-/? -<o 2 1- a ) ) 
+l/2jun Ic 2 (sin(oo2t-r+oo 2 t+a)-sin(a) 2 t-r-co 2 t-a)) 

+sin(oo2t-r + o>2t+a-47r/3)-sin(c*> 2 t-r-oo 2 t ~c»r) 
+si n ( oo 2 1- r +co 2 1+ a -8 tt/3) -si n { co 2 1- r~ 00 2 t- ar ) ) 
= Im 2 ( jta Ini! sin(a) 1 t-oo 2 t-a) 

+l/2jun Ic(-3sin((co 2 -co 1 )t-a-j3) 
+l/2/xn Ic 2 (-3sin(-a-r)) 
= Im 2 (julmj sinfa^t-cogt-a) 

-3/2/xn Ic sin((co2-oo 1 )t-a-^) 

+3/2jLtn Ic 2 3sin(ar+r) —(15) 
(15)^irt(ffl^5(c^S0te{ifflM(a+r)^J5(:3t £Oj:5fcl/C»fe*lfc±B(fih (9). (11). (12). (1 

Wk? KEMBffiB** ~>£iBb%l„ 4). (15)<3*£&fcM^£. 

[0073] <l-5> tkV> [0074] 
7 rug uu*£wjrf r £ -r ^ ' n 
fi =— /jt Inii <Im 2 sin((oo 2 -a)i)t-a)-3/2n Ic sin(^)) --(8) 
f 2 =/ J £lm 2 (Ini 1 sin((co 1 -co 2 )t-a)-3/2n Ic sin((oo 1 -co 2 )t-a-j9 )) 

-(9) 

fj =— jtx Imx (Im 2 sin((co 2 -co 1 )t-a)-3/2 n Ic sin((co 1 -oo 2 )t+r)) 

-(11) 

f2=AtIm 2 (Im a sin((oo 1 -co 2 )t-or)+3/2 n Ic sin(or + r)) -*(12) 

fx = Im 1 (/x Im 2 sin(oo 2 t+Qr-co 1 1) 
Wlc(3/2sin(/3)) 

+Ic 2 (3/2 sin((oo 1 -6j 2 )t+r))» -(14) 
f 2 = //Ini2 (Imj sin(oo 1 t-co 2 t-a) 



(10) 
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+3/2n Ic sin((&)i-<» 2 )t-a-/3) 
+3/2n Ic 2 sin(« + r)) 



•(15) 



(12)3W>*5HS3B, <14)*W)*5B$Z8, .(15) 

tut* i£tmt ^ ^ *«-r s . z tiizm, 

X. HjaifiW03W43iRI»rC*4JfeA. MMJtt) 

SBffii PiM®?5<0Zii?tii,zmfflZ-£X *f— * n 4 ;P 
[ 0 0 7 5 3 b . BHKBttt^l : l<0«*#b 

f 1 =A+IcC+Ic 2 V 
ftfc'L* A = //Invl«j sin(o 2 t+«-co 1 t) 
V=Ib, 3/2 sin((«i-<aj)t+r) 
C=jun Imi Ic(3/2sin(/3)) 

:;t, ic=(ci-A-ic,v)/cfcv^Sf|*jiniWff 
i =Cl(JSft) b%h* flflttE*)ISM8a»fe hA^SOMf* 

f 2 =-A+IcD+Ic 2 E 
££'U D=3/2//I» 2 n sin((£ai-w 2 )t-cr-/3) 
E=3/2jtxIm 2 n sin(a+r) 

— Ic 2 = (C2+A-IcD)/E b ^d^m^tUltl 
tf, f,=C2(5@R)fc$:»K rtflBai5^liB6*»fe 

Cl=A+IcC+Ic 2 V 
C2=-AtIcD+Ic 2 E 
<2>N(2(2p)-2p)S*Jg 

<2-i> mi o&tmLxwsautifiz: 1 (Hi ot» 



B^Bmi sin(2<u 1 t-2(9)=AtIm 1 . 



T*4. 

[0076] <l-6> h/^«7)OTJ 

0 (8) j&tm&m , (14) jflsa JBtj J: wnsafc 
satowmaffi^EiKte, *fc(i2)5fc3&a»i*s (1 

5) **xfr2Jlli*fc <fc tfl*2B £ 9 H t < 2o<r>Wa<r> 
m& ( a) ! -<»! ) tcJ6 tfc-3t«0 7 JStttf rtflflSE 

[0077] -?-~x\ wmmMRbnmmmtth 

hlzWz^t,zbA?$m$:Wx-Z>ZbZ%i.&. ± 
K<0(14)* A 9 

f!=;uliiiili!2 sin(60 2 t+Q;-a)it)+Ic/zii Imi Ic(3/2sin 
(/9))+Ic,Ibi 3/2 sin((co 1 -a) 2 )t+r) 
Xh & . f 1 J: d fcti < . 
[0078] 

■••(16) 

[0079] BKfcLT. ±G<0(15)AJ: 0 
f 2 = //Im2lmi sin(co!t-<w 2 t-a)+Ic 3/2juIm 2 n sin 
((<y 1 -<i> 2 )t-a-/3)+Ic 2 3/2jLiIn 2 n sin(a+r) 
■ . f 2 £<JW>J:3fci3<. 

[0080] 

•••(17) 

[0081] Littfi*>X . 'fCSroatBi: fc-ftBCfcrt-. 
*>fc{± % &<0j1S:27c*^2:Ic, Ic 2 t;:-?vvCJI?Wf 

[0 082] 

-(18) 
-(19) 

[0083] -f Mzmtmi 1 b , *h 

sin(2«i t-2<9) —(21) 

sin(&) 2 t+a-0) •••(22) 

«fc o iza 4 iVZWM L » ■ WBMi: rtJBilOftaffiffl^ 
f- *3-f/KJ:*BHC**Bci. Bc 2 £. 



B 2 =Bm 2 sin{a) 2 tta-0) = juliii 2 

[0 0 84] *f— ^a-f/l^SSBEfill. 

Be, n(Ica(t)sin (20) Hcb(t)sin (20-2*73) 
+Icc(t)sin(20-4*/3» 
Bc 2 = ju n (Icd(t)sin(<9)+lce(t)sin(0-2;r/3) 

+Icf(t)sin((9-4«-/3)) 

[ 0 0 8 5 ] fcfc'U Ica(t) . Icb(t) . Icc(t)<7>{5#\ [0086] ±IEom^^SB, 

lcd(t) s Ice(t) s Icf(t)tl20j£<affltf)-fft*:^re2> *f;UttfcHl . 



(23) 



•■(24) 



B, . Be, , BctOSHb^ 



(11) 
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[ 0 0 8 7 ] ft j£ 6 waBK»aBJttE4o«BBK«* [0088] 

B=B,+B 2 +Bc 1 +Bc 2 
=/xIm 1 sin(2a)itT-2^)+Mlm2 sin(co 2 t+a-0) 

+ J an(Ica(t)sinG^)+Icb(t)sin(2^-2jr/3) 
+Icc(t)sin(2<9-47r/3)) 
+/zn(Icd(t)sin(<9)+Ice(t)sin(^-2ro/3) 

+Icf(t)sin(0-4*/3)) "-(25) 

ttWmz^hfr7^L<%:t>%:WZ\ -Ho£T [0089] 
f t =101! XB{^=ca!t)+lBi XB(^ =o)it+7r) 
-Imj XB(6'=a) 1 t+7r/2) 
-Im 1 XB(^=6) 1 t+3ff/2) 
= julaii(lni sin{2o) 1 t-2a) 1 t)+Ira 1 sin(2o) 1 t-2a)it-27r) 

-Imx sin(2a> 1 t-2a) 1 t-7r) 
-Iiii! sin(2a)it-2co l t+3^) 
+Im 2 sin(a) 2 t+of-a) 1 t)+Ini2 sin(a) 2 t+0!-a) 1 t+7r) 
-Im 2 s\n(G) z t+a-a)it+7£/2) 
-Im 2 sin(oj 2 t+a-a)it+7r/2) 
+n(lca(t)sin(26) 1 t)+Icb(t)sin(2a) 1 t-2?r/3) 
+Icc(t)sin(2(» l t-4»/3)) 
+n(Ica(t)sin(2oo 1 t+27r)+Icb(t)sin(2co 1 t+2^-27r/3) 
+1 cc (t) sin (2a>! t+2 -4 tt/3) ) 
-n(Ica"(t)sin(2cDit+w)+Icb(t)sin(2o)it+ff/3> 
+Icc(t)sin(2o) 1 t-7r/3) 
-n(Ica(t)sin(2«it+3r)+Icb(t)sin(2fi)it+w/3) 
+Icc(t)sin(2o)it-?r/3)) 
+n(Icd(t)sin(a)jt)+Ice(t)sin(6)it-2ff/3) 
+Icf(t)sin(« l t-4»/3)) 
+n(Icd(t)sin(a)it+3p)'+Ice(t)sin(a)it+»-2w/3) 

+Icf(t)sin(a> 1 t+jr-4?r/3)) 
-n(Icd(t)sin(co 1 t+^/2)+Ice(t)sin(a) 1 t+^/2-2?r/3) 
+1 cf (t) sin (a x t+?r /2~4 it /3) 
-n(Icd(t)sin(60 1 t+3^/2)+Ice(t)sin(a) 1 t+37r/2-27r/3) 
+lcf (t)sin(6)!t+3^/2-4^/3) 
=4^Im 1 n(Ica(t)sin(2a) 1 t)+Icb(t)sin(2<o 1 t-2?r/3) 

+Icc(t)sin(2o> 1 t-4?r/3)) -(26) 

fflSSSPBt^ffl-ti * 3 > bn-y|/e§ S^IhSr* r x 2 =f 2 Xr 2 (r 2 

[0090]"«Cs mmPEm t lZ^mthVJ^^T z [0091 ] 

f 2 -In2 XB(^ = a) 2 t+a)-lm 2 XB((9 = co 2 t+7r+a) 
= juIji j (Ib 1 sin(2a> 1 t-2a) 2 t-2a)-Im 1 sin(2a> 1 t-2co 2 t-2a-2?r) 

+Im 2 sin(2a> 2 t+2«-2co 2 t-2a) 
-Imo sin(26o 2 t+2«-2a) 2 t-26if-27r) 
+n(Ica(t)sin(2co 2 t+2a)+Icb(t)sin(2oo 2 t+2a-27r/3) 
+Icc(t)sin(2a> 2 t+2<*-47z73) 
-n<Ica(t)jsin(26) t t+2ff+2a)+Icb(t)sin<26) 2 t+2ff+2flf-2w/3) 
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+1 cc (t ) si n (2 o) 2 1+2 tt +2 a -4 n /3) 
+n(Icd(t)sin(co 2 t+a)+Ice(t)sin(aj 2 t+<3f-2^/3) 
+Icf(t)sin(a) 2 t+6r-4^r/3)) 
-Q{Icd(t)sin(a) 2 t+^ + a)+Ice(t)sin(co2t+^ + «-27r/3) 
+Icf(t)sin(a) 2 t+7r + a-47r/3))) 
= 2 ju Im 2 n ( 1 cd (t ) s i n ( a) 2 1+ a ) +1 ce ( t) si n ( co 2 t + « -2 % /3) 

+Icf(t)sin(fi) 2 t+cr-4?r/3)) -(27) 
(Z7)5S(eJ:ftif . 34;W. e s f^BttCSEK ioTW [0092] <2-2> *M»iR«#**;l&^ 

>Oku b. cCOE(j«aS5co^^^V^t5:^LT *a«\ o£D. JbiW>3«3SBca(th Icbfth Ice 

V^S. <t)li 

Ica(t) = Ic cos(26>it-2iff)- —(28a) 
Icb(t) = Ic cos(26) 1 t-2tf"-2sr/3) -(28b) 
Icc(t) = Ic cos(2a)! t-2/3-47r/3) -(28c) 

■Cft*. (28a)M28c)£(26h (27)*tft^UTf [0093] 

f 1 =4^Imi n Ic(cos(2co 1 t-2y3)sin(2cy 1 t) 

+cos (2 co ! t-2/3 -2 7T /3) s i n (2 w j t-2 7T /3) 
+cos (2 co ! t»2 /3 -4 7T /3) si n (2 a) j t-4 7T /3) ) 
ZZX\ cos(a)sin(b) = l/2(sin(a+b)-sin(a-b))^^S:fflV^T 
f 1 =4julra 1 n lc(l/2(sin(26J 1 t-2/3+26o 1 t) 
^sin(2co 1 t-2)S-2a) 1 t)) 
+1/2 (sin (2co i t-2yS -2^/3+2 co j t-2?r /3) 
-sin(2a> 1 1-2/3-2^/3-20)! t+2^/3)) 
+l/2(sin(2a) 1 t-2yS-4^/3+260it-4^/3) 
i n (2 co j t-2 /3 -4 7T /3-2 a) ! t+4 /3) ) ) 
=2//Im 1 n Ic(sin(46o 1 t-2#)+sin(2/3) 

+sin(46o 1 t-2#-4*r/3)+sin(2/3) 
+sin (4 60! t-2 0 -8 z73) +si n (2 0 ) ) 
=2^Im! n Ic(sm(4a>it-2/?) 

+sin(4co 1 t-2j5-4?r/3) 
+sin(460 1 t-2/9-47r/3) 
+3sin(2£)) 

=6julB r n Ic sin(2/3) -(29) 

WHfc-riifcfcstrv^. wc^ts ^ws^o [0094] <2-3> rtiBiiiea#t*ifc«^. 

-OUa, b, c(3®SiSSa?r^Ja^"ytif i't'C £ ^fcw'* Witfcbh^ Icd(tK Ice(t), Icf(t)£ 

Icd(t) = Ic cos(co 2 t-r) -(30a) 
Ice(t)=Ic cos(6o 2 t-r-27r/3) -(30b) 
Icf(t)=Ic cos(co 2 t-r-47r/3) -(30c) 

*• 

[0095] iilfefe(27)rtCttAUTf 2 *WW ta [0096] 
fa =2julm 2 n(Ic cos(6o 2 t-r)sin(a> 2 t+a) 

+Ic cos(co 2 t-r-2^/3)sin(6o 2 t+a-2^/3) 
+Ic cos(co 2 t-r-4?r/3)sin(a)2t+£Z-4^/3) 
ZZX\ cos(a)sin(b)=l/2(sin(a+b)-sin(a-b))O^S:ffl^T 
f 2 =2^Jt Im 2 n Ic(l/2(sin(co 2 t-r + 60 2 t+a) 
-sin(co 2 t-r-60 2 t-of)) 
+l/2(sin(60 2 t-r-27r/3+6o 2 t+a-2?r/3) 
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-sin(&) 2 t-r 
+l/2(sin(w 2 t-r 
-sin((i) 2t -r 
=julm 2 n Ic(sin(2o)2t-r+a) 
+sin(2co 2 t-r - 4^ 
+sin(2o)2t*r - 8jr 
=X/Im 2 n Ic(sin(2co 2 t-r+a) 



-2^/3- a z t-a +2x/3>)) 
-47r/3+w 2 t+a-4?r/3) 
-4?r/3-a) 2 t-a+4?r/3)) 
+sin(r + a) 
/3+a)+sin(r+a) 
/3+a)+sin(rta)) 
+si n (2<d 2 1- r -4^/3+ a ) 
+si n (2 « 2 1- r -8 ?r /3+ a ) 
+3sin(r+a)) 



=3julm 2 n Ic sin(r+a) 
(31)*fcJ:iUrfflffllfc(r+a)fcJ: •) I*JIH»E<0 hA^ 

[0 0 9 7] <2-4) itft 

mifctz tt*H«apBfco* , * * (3D ^tiniiHarE^ 

[ 0 0 9 8 ] b frb . &SttH#<2 : l<Dffl*-£;b 
[0099] <2-5> Xf— *3>f Mcaw-maw** 

s-f/kWUB***; HI Ofcfcwc, 3 

-Ol/aid, 3-f;Ubtf, 3-f;Pcte, 3^;Uafc<U 3-4 

01 0-fcHl 2»3-f^*»J|gS*6t . 01 2«3^f 

;H~12fcSE?1g£«aEIi -I i a lis 

I,=la+Id 

i 2 =ic 

I 3 =Ib+If 

I 4 =Ia 

I 5 = Ic+Ie 

I 6 =Ib 

I 7 =Ia+Id 

I 8 =lc 

I 9 =Ib+If 

I 10 = Ia 

I n =Ic+Ie. 

I 12 =Ib 

-CJMUf J: i: . 
[0 100] £tf>«£\ Ii. I$s I 6 . I?s 1$. In<?5* 



•(31) 



•SStaW-a-fn^flffl**, I,, I 6v I,, I 10 * In 
<^«tttt*»0^34*J:9fc**<fc*fca6. » 

[0 101 ] fcfcitf* 02t01Sr^-fSJ:. 01 
<9L I, 2, 2fc#WW-*SHHi, 02T'(iWiffl!|3^ 
cTJa. a. c N cfc|*|jgffl3 4/U9d % dT'J>6. I<0^ 

cte s . 4 fc 3 4 7Udl teaw»«ld " <0¥»fo 1 3 A )V 

[0102] «fco tc-t* i 1 1, iwnna6(s&. i - 

T 

Ii=Ia+(l/2)Id' 
I 2 = Ic+(l/2)Id ' 
I, = lb* (1/2) If ' 
U=Ia+(l/2)If ' 
I 5 =Ic+(l/2)Ie ' 
I 6 =Ib+(l/2)Ie' 
I 7 =Ia+(l/2)Id_ 



I„ = Ic+(l/2)ld' 
I 3 = Ib+(l/2)If ' 
Ii 0 = la+(l/2)If " 
I n =Ic+(l/2)Iel . 
I u =Ib+(l/2)Ie_ 

[0 103] Zkt&t&b. 

Ij =Ia+I ± 

I 2 =lc+Iii 

I 4 =Ia+I iv 
I 5 =Ic+I v 
I 6 =Ib+l„i 
I 7 =Ia+I uii 

I? = Ic+I u ; i j 

I 9 =Ib*li, 

1,0 = 1^+1, 

In=Ic+I,i 



f ' t3^;Pe, 
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iit=lkti.ii [0104] <M>iaaxatrrt«ia«a»*4i* 

23*0«ai 1 -I li ittHl 3 fcSLfcJ 3 fcl2«Xai: <2-6-l> 12®&m~ftM®&m%-i:ftlZk$:%tZ> 

SlZtttilXWVhl. C0105] 
Bc2 = ^n(Ic i (t)sin(^)+Ic ii (t)sin(^-2^/12) 
+Ic lli (t)sin<0-4*/12) 
+Ic iw (t)sin(0-6iF/12) 
+Ic v (t)sin(0-8w/12) 
+Ic vi (t) si n(0-lOw/12) ' 
+Ic vii (t)sin(0-12*r/12) 
+Ic viii (t)sin(<9-14;r/12) 
+Ic ix (t)sin(0-16jr/12) 
+Ic x (t)sin(0-18W12) 
+Ic li (t)sin(6>-20?r/12) 
+Ic, ii (t)sin(0-22a712)) -(32) 

zcot § . ^ttwmimmir&c?) x ? t**-. [ o 1 o s ] 

B=B 1 +B 2 +Bc 1 +Bc 2 
= jmlvii sin(3oa 1 t-3^)+/xIiD2 sin(a> 2 t+e>r-0) 

+/xn(Ica(t)sine^)+Icb(t)sin(3^-2*/3) 
+lcc(t)sin(3<9-4*73) 
+jun(Ic i (t)sin(^)+.Ic ii ('t)sin(»-2?r/12) 

+ICiii(t)sin(<9-47r/12) 

+Ic iv (t)sin(<9-67z712) 

+Ic v (t)sin(0-8w/12)" 

+Ic vi <t)sin(0-lO*r/12) 

+lc vii (t)sin(^-127T/12) 

+Ic viii <t)sin(0-14*:/12) 

+Ic ix (t)sin(<9-16*:/12) 

+Ic x (t)sin(0-18w/12) 

+Ic xi (t)sin(6>-207r/12) 

+Ic xii (t)sm(6?-22tf/12)) -(33) 

^ l = I mi XB(0 = oo 1 t)+Im 1 XB(6>=a) 1 t+7r) 
-Irnj XB(# =6)^+^/2) 
-Im! XB(<9 = <w 1 t+3ff/2) 
= julmi (Ini! 3111(20)! t-2 o> !t)+I mi si n (2 co i t~2oo \ t~2 ) 

-In^ sin(2co 1 t— 260^-^) 
— Inii sin(2o) 1 t-2coit+3^:) 
+Im 2 sin(co 2 t+a-a)! t) 
+Ira 2 sin(a) 2 t+a-co 1 t+7r) 
-Im 2 sin(a) 2 t+a-60j t+?r/2) 
-Ijd 2 sin(co 2 t+c<-co 1 1+^/2) 
+n(Ica(t)sin(2a) 1 t)+Icb(t)sin(26>it-2^r/3) 
+Icc(t)sin(2co 1 t-47r/3)) 
+n(Ica(t)sin(26J 1 t+2^)+Icb(t)sin(2o) 1 t+2?r-27r/3) 

+1 cc (t) si n (2 o> , t+2 n -4 tt /3) ) 
-n(Ica(t)sin(2co 1 t+^)+Icb(t)sin(2co 1 t+^/3) 

+Icc (t)sin(2a> 1 t+2?r-K/3)) 
-n(Ica(t)sin(2'6) 1 t+ff)+Icb(t)sin(2o) l t+w/3) 
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+1 cc ( t) si n (2 co 1 t+2 tt - n /3) ) 
+n(Ic i (t)(sin(co 1 t)+sin(co 1 t+7r) 
-sin(o)it+^/2) 
-sin(<0it+3?r/2)) 
+Icii (t) (sin(G)!t-23r/12) +sin(w 1 t-27r/12+?r) 

-sia(«it-2ff/12+-jr/2> 
-sin(6)!t-2^/12+3^/2)) 
+1 Ci i d (t) (si n ( co ! t-4 jt /12) +si n ( co j t-4 n /12+ ^ ) 
-si n { co j t-4 /12+ ?r /2) 
-s i n ( co ! t-4 ^ /12+3 n /2) ) 
+Ic iv (t) (sin(60 1 t-67r/12)+sin(co 1 t-67r/12+7r) 
-sin(60!t-6^/12+^/2) 
-s in ( co j t-6 /l 2+3 it /2) ) 
+1 c v (t) (si n ( co 1 t-8 7T /12) +sin ( coj t-8 n /12+ar ) 
-sin(co!t-8^/12+7r/2) 
-si n ( co ! t-8 7r /l 2+3 ^ /2) ) 
+Ic vi (t) (sin(co 1 t-10^/12)+sin(co 1 t-10?r/12+7r) 

-si n ( CO ^-KW^+TT^) 

-sin ( co ! t-10?r /12+3tt /2) ) 
+1 i i (t) (si n ( co j t-12 7t /12) +si n( co ! t-12 tt/12+ jt ) 

-sin(cojt-127r/12+^/2) 
-sin(a>it-12?r/12+3ff/2)) 
+Ic viii (t) (sin(coit-14?r/12)+sin(a) 1 t-147r/12+^) 

-s i n ( co 1 1-14 7t /12+ 7P /2) 
-s i n ( co 1 1-14 7T/ 12+3 it /2) ) 
+Ic ix (t)(sin(co 1 t-167T/12)+sin(co 1 t-16?r/12+7r) 
-si n ( co j t-1 6 n /1 2+ n /2) 
— sin (co j t-16 ?r /12+3 n /2) ) 
+Ic x (t) (sin(co 1 t-187r/12)+sin(co 1 t-18^/12+nr) 
-sin(co 1 t-187r/12+7T/2) 
-s i n ( co ! t-18 % /12+3 tt /2) ) 
tlcji (t) (sin(co 1 t-20ff/12)+sin(co 1 t-207r/12+7r) 
-sin(co! t-207T /12+ ^r/2) 
— sin (co j t-20sr /12+3 tt /2) ) 
+1 c x i i (t) (si n ( co ! t-22 /12) +si n ( co , t-22 ^/12+ n ) 

-sin(co 1 t-22?r/12+^/2) 
-si n ( co ! t-22 k /12+3 /2) ) 
=4/xn I m 1 (ica(t) sin (2 go } t) +Icb (t)sin (2co^ L— 2 7t /3) 

+Icc(t)sin(2a> 1 t-4w/3)) -(34) 
3li3E8^0liaC«#*f^'ofek*^ (26)* 4. 
4:3B*>9=flrV^ [0 108] 

f 2 =Im2 XB(^ = co 2 t+Gr)-lni2 x B(^ = co 2 t+^ + a) 
= /xIm 2 (Inii sin(2co 1 t-2co 2 t-2a)-Ini 1 sin(2co! t-2 co 2 t-2ct -2 ?r) 
+Im 2 sin(2co 2 t+2a-2co 2 t-2a)-Iin 2 sin(2co 2 t+2a-2co 2 t-2a-27r) 
+n(Ica(t)sin(2co 2 t+2a)+Icb(t)sin(2co 2 t+2ci;-2^/3) 
+1 cc (t) s i n (2co 2 1+2 a -4 n /3) 
-n(Ica(t)sin(2co 2 t+2?r+2a)+Icb(t)sin(2co 2 t+2^+2a-27r/3) 

+ 1 cc (t) si n (2 co 2 1+2 n +2 a -4 n /3) 
+n(lci(t) (sin(co 2 t+a)-sin(co 2 t+7r+of)) 
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+Ic ii (t)(sin(oo 2 t+a-2^/12)-sin(co 2 t+^+a-27r/12)) 
+Ic iii (t) (sin(a) 2 t+a-4^/12)-sin(a> 2 t+^+or-47r/12)) 
+Ic iv (t) (sin(oo 2 t+a-6«/12)-sin(a) 2 t+7r+a-67r/12)) 
+Ic v (t)(sin(oo 2 t+a-8^/12)-sin(a) 2 t+7r+a-87r/12)) 
+Ic vi (t)(sin(6) 2 t+a-10?r/12)-sin(6) 2 t+7r+a-10^/12)) 
+Ic vii (t)(sin(a) 2 t+a-12^/12)-sin(a} 2 t+^+a;-127r/12)) 
+Ic viii (t)(sin(a) 2 t+a-14?r/12)-sin(<x)2 t+ ^ + «-^7r/12)) 
+Ic i]t (t) (sin(co 2 t+a-167r/12)-sin(<» 2 t+7r+a-16^/12)) 
+Ic x (t) (sin(oo 2 t+a-18?r/12)-sin(a) 2 t+^ + a-187r/12)) 
+Ic li (t)(sin(a) 2 t+a-2G^/12)-sin(a> 2 t+7z:+a-207r/12)) 
+Ic xii (t)(sin(a) 2 t+a-227r/12)-sin(a) 2 t+^+a:-22^/12))) 
=2>ulin 2 n (Ic_i (t)sin(a) 2 t+a) 

+Ic ii (t)sin(a> 2 t+a-27z712) 

+Iciii (t)sin(a> 2 t+a-47r/12) 

+Ici y (t)sin(a) 2 t+a-6^/12) 

+Ic v (t)sin(c<) 2 t+a-87r/12) 

+Ic vi (t)sin(a) 2 t+o;-107r/12) 

+Ic vii (t)sin(G> 2 t+a-127r/12) 

+Ic viii (t)sin(oo 2 t+a-147r/12) 

+Ic ix (t)sin(<o 2 t+a-16zr/12) 

+Ic x (t)sin(a> 2 t+a-18;r/12) 

+Ic xi (t)sin(a> 2 t+a-20^/12) 



+Ic lii (t)sin(co 2 t+a-22^/12)) -(35) 

<2-6-2> mmm&Rz^i&t®^ jiieoi^^sici awc,^ a> * 

Ici(t)=lc 2 (t) cos(co 2 -r) ••■06z) 

Ic ii (t)=Ic 2 (t) cos(oo 2 t-r-2?r/12) --(36b) 

Ic iii (t) = Ic 2 (t) cos(6> 2 t-r-4ff/12) --(36c) 

Ic itf (t)=Ic 2 (t) cos(a> 2 t-r-6*/12) »-(36d) 

Ic v (t)=Ic 2 (t) cos<6) 2 t-r-8^/12) "'(366) 

Ic vi (t)=Ic 2 (t) cos(a> 2 t-r-10w/12) -(360 

Ic vii (t)=Ic 2 (t) cos(a) 2 t-r-12*7l2) -(36g) 

Ic vii i(t)=Ic 2 (t> cos("G) 2 t-r-14*/12) »-(36h) ' 

Ic ix (t)=Ic 2 (t) cos(6) 2 t-r-163r/12) •■•(36i) 

Ic x (t)=Ic 2 (t) cos(6J 2 t-r-18^/12) — (36j) 

Ic xi (t) =Ic 2 (t) cos(ca 2 t-r-20?r/12) "-(36k) 

Ic xii (t) = Ic 2 (t) cos(a) 2 t-r-227r/12) — (360 



[0 10 9] (36a)*-(360Sfc(35)*k:ftXLT. f 2 [0 110] 

f 2 =2^1m 2 n Ic 2 (t) (cos(a> 2 trr)sin(o> 2 t+a) 

+cos(6t) 2 t-r-27r/12)sin(a) 2 t+a-27r/12) 

+cos(6) 2 t-r~4?r/12)sin(a) 2 t+a -4*r/12) 

+cos(6) 2 t-r-67r/12)sin(<i) 2 t+a-67r/12) 

+cos(aj 2 t-r-8^/12)sin(o) 2 t+«-87r/12) 

+cos(a) 2 t-r-10?r/12)sin(<w 2 t+a-107r/12) 

+oos(a) 2 t-r-12?r/12)sin(a) 2 t+a-12»/12) 

+cos(o) 2 t-r-14sr/12)sin(o) 2 t+a-143r/12) 

+cos ( o) 2 1- r -16 jt/12) si n ( co 2 1+ a -16 sr/12) 

+cos(6) 2 t-r-18?r/12)sin(6) 2 t+tf-18ff/12) 
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+cos ( co z t- r -20 n /12) si n ( co 2 1+ a -20 ?r /12) 
+cos(co 2 t-r-22^/12)sin(co 2 t+a-22^/12)) 



cos(a)sin(b) = l/2(s 
f 2 =2julm 2 n Ic 2 (t)(l/2(s 



-s 
+1/2 (s 

-s 
+l/2(s 

-s 
+l/2(s 

-s 
+1/2 (s 

-s 
+1/2 (s 

-s 
+l/2(s 



=2julin 2 n Ic 2 (t)(l/2(s 
+1/2 (s 
+1/2 (s 
+1/2 (s 
+1/2 (s 
+1/2 (s 
+1/2 (s 
+1/2 (s 
+1/2 (s 
+1/2 (s 



n (a+b) -si n (a-b) ) <r>&& SrfflUT 
n(co 2 t-r +co 2 t+a) 
n(o> 2 t-r-ci) 2 t-or)) 
n ( 60 2 1- r -2tt /12+ co 2 1+ a -2 ?r /12) 
n(<y 2 t-r-2^/12-a) 2 t-a +2^/12)) 
n(co 2 t-r-4^/12+a) 2 t+a-47r/12) 
n(a> 2 t-r-4^/12-a) 2 t-a+4^/12)) 
n (co 2 1- r -6 tt/12+o) 2 1+ a -6 % 712) 
n ( co 2 1 - r -6 n / 1 2- go 2 t- a +6 tt / 12 ) ) 
n ( co 2 1- r -8 it /12+co 2 1+ a -8 tt /12) 
n(a> 2 t-r-87r/12-co 2 t-a+87T/12)) . 
n (60 2 1- r -10 7r /12+ co 2 1+ a -10 tt /12) 
n ( 60 2 1- r -1 0 7t /12- co 2 t- a +10 tt /12) ) 
n(co 2 t-r-12sr/12+co 2 t+a-127r/12) 
-sin(a) 2 t-r-12^/12-60 2 t-« +12^/12)) 
+1/2 (s i n ( co 2 t- r -14 tt /12+ co 2 1+ a - 14 tv /12) 
-sin (60 2 1- r -14tt /12-co 2 1- a +14 ?r /12) ) 
+1/2 (sin (co 2 1- r -16 zr /12+ co 2 1+ a -16 ?r /12) 
-sin(co 2 t-r-167r/12-co 2 t-of+167r/12)) 
+l/2(sin(cO2t-r-18^/12+co 2 t+0f-187r/12) 
-si n (co 2 1- r -18 7T /12- co 2 1- a +18 it /12) ) 
+1/2 (s i n ( co 2 1- r -20 ^ /12+ co 2 t+-.a -20 tt /12) 
-sin (co 2 t- r -20 7T /12- co 2 1- a +20 7T/12) ) 
+1/2 (s i n ( co 2 1- r -22 it /12+ co 2 1+ a -72 7t/\2) 
-sin(co 2 t-r-22^/12-co 2 t-«+227r/12)) 
n(2co 2 t-r + «)+sin( r + a)) 
n(2co 2 t-r+a-47r/12)+sin(r+a)) 
n(2co 2 t-r + a-8^/12)+-sin(r+-a)) 
n(2co 2 t-r+a-127r/12)+sin(r+or)) 
n(2co 2 t-r + «-16^/12)+sin(r + a)) 
n(2co 2 t-r+«-207r/12)+sin(r + ff)) 
n(2co 2 t-r + a-247r/12)+sin(r + <*)) 
n(2co 2 t-r+«-28^/12)+siii(r + or)) 
n(26o 2 t-r+«-32ir/12)+siii(r + of)) 
n(2co 2 t-r+«-36?r/12)+sin(r + ff)) 



+l/2(sin(2co 2 t-r+a-44^/12)+sin(r + or)) 
= /xIm 2 n Ic 2 (t) (sin(2co 2 t-r +«) 

+sin(2co 2 t-r+a-47T/12) 
+si n (2co 2 1- r + a -8 7T /12) 
+sin(2co 2 t-r+a-127T/12) 
+sin(2co 2 t-r + a-16^/12) 
+sin(2co 2 t-r + a-207r/12) 
+si n (2co 2 1- r + a -24 n /12) 
+si n (2co 2 1- r + a -28 n /12) 
+s i n (2co 2 1- r + a -32 7T /12) 
+sin(2co 2 t-r+a-36?r/12) 
+sin(2co 2 t-r + a-407r/12) 
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+si n (2 co 2 1- r + a -44 n /12) 
+12sin(r + <*)) 



= julm 2 n Ic 2 (t) (s 
+s 
+s 
-s 
-s 
-s: 

+S 

+s 
-s 
-s 



in(2co 2 t-r +«) 
in(2co 2 t-r+«-jr/3) 
in(2co 2 t-r+a-2?r/3) 
in(2co 2 t-r + «) 
in(2co 2 t-r+«-^/3) 
in(26) 2 t-r+a-27r/3) 
in(2co 2 t-r +«) 
in(2co 2 t-r +a-^/3) 
in(2to 2 t-r+a-27r/3) 
in(2co 2 t-r + «) 
in(2oo 2 t-r +«-?r/3) 
-sin(2o) 2 t-r+«-27r/3) 
+12sin(r+<*)) 
= 12juIe 2 n Ic 2 (t)sin(r +«) 

<2-*-3>Sk£> 

rtii!M50iBlft*SiES:12ffl^3Sa (Ii-Ixii) t^ti 
tf. rt«MBB«^^3ffi^fc^i>^i:D4fg{> 

B^Bnh sin(3a) 1 t-3^)=/xIm 1 sinGc^ t-30) 
B 2 =Bm2 sin(o> 2 t+a-^) = julm 2 sin(a) 2 t+a-#) 

x^-^a^ ^o^h^mLmh^nxim^&ti^>. bcl bc2£. 

Bc 1 =Atn(Ica(t)sin(3^)+Icb(t)sin(3^-27T/3) 
+Icc(t)sin(30-47r/3)) 
Bc 2 = /xn(Icd(t)sin(<9)+Ice(t)sin(<9-27r/3) 
+Icf(t)sin(0-47z/3)) 



-(37) 

[0 1 1 1 ] <3>N(3(2p)-2p)S*» 
<3-l> HI 4£#^LTMflSWt**3 : Kfcfcifcfl* 

[0112] c:co^^Hffl^rtffllo^a;5t3^^s 
[0113]. 



•(41) 
•(42) 



•(43) 



•(44) 



[ 0 1 1 4 ] ±1 
II 5tzwrf. 



[0115] ^*«aBS»«Bli*o,k a . 

[0 116] 



B=B 1 +B 2 +Bc 1 +Bc 2 

=^ >jt I m 1 sin(3d>it-30)+Atli>2 sin(co 2 t+a-#) 

+jun(Ica(t)sin(3^)+Icb(t)sin(3^-23r/3) 
+Icc(t)sin(30-47r/3)) 
+/xn(Icd(t)sin((9)+Ice(t)sin(^-27r/3) 

+Icf(t)sin(0-4ff/3)) -(45) 

r 1 =2f 1 xr 1 (r 1 (i^) [0 117] 

fi^Inj XB(^ = co 1 t)+Ira 1 XB(0 = o>! t+3?r /2) 
-! ffil XB(0=fi>it+w/3) 
= jLt Inix (Im, sin(3co 1 t-36d 1 t)+Im 1 sin(3fii)it-3&iit-23r) 

— I nii sin(3co 1 t-3a)it-^) 
+Im 2 sin(co 2 t+a-co 1 t)+Im 2 sin(6) 2 t+a-o) 1 t-27r/3) 



(19) ttBPPl i-275827 

-Im 2 sin(o) 2 t+a-a) 1 t-^/3) 
+n(lca(t)sin(3oj 1 t)+Icb(t)sin(3a) 1 t-2^/3) 
+Icc(t)sin(3o)jt-47r/3)) 
+n(Ica(t)sin(3co 1 t+2^)+Icb(t)sin(3a)i t+2?r-2;r/3) 
+Icc(t)sin(3o) 1 t+27T-47r/3)) 
-n|Ica-(t)si-n{3a)it+«)+Icb<t)-si-n(3a)i-t+3r-23r/3) 
+Icc(t)sin(3co 1 t+^r-4^/3)) 
+n(Icd(t)sin(cj 1 t)+Ice(t)sin(a> 1 t-2^/3) 

+Icf(t)sin(a) 1 t-47r/3)). 
+n ( I cd (t) si n( co x t+2 rc /3) +1 ce ( t) si n ( co x t+2 n flrln /3) 
+Itf(t)sin(a> 1 .t+2ff/3-4*r/3)) 
-n(Icd(t)sin( a^t+Tr /3)+Ice(t)sin(a) 1 t+sr/3-2«/3) 
+Icf(t)sin(a> 1 t+tf/3-4tf/3)) 
— jce I mx (n(Ica(t)sin(3co 1 t)+Icb(t)sin(3coit-27r/3) 

+Icc(t)sin(3o) 1 t-47r/3)) 
+n<Ica(t)sin(3cD l t)+Icb(t)sin(3co 1 t-2»/3) 
+Icc(t)sin(3<a 1 t-4w/3)) 
+n ( I ca (t ) s i n (3 co x t) + 1 cb (t) si n (3 co x t-2 n /3) 
+Icc(t)sin(3a) 1 t-4?t/3)) 
+n ( I cd (t) si n ( co x t) +1 ce (t) s i n ( go j t-2 it /3) 
+Icf(t)sin(a> 1 t-4»/3)) 
+n(Icd(t)sin(co 1 t+2^/3)+Ice(t)sin(co 1 t) 

+Icf(t)sin(G) l t-2«/3)) 
+n ( I cd (t) si n ( co j t+4 % /3) + 1 ce (t) si n ( co j t+2 ^ /3) 
+Icf(t)sin(o)it)» 
= //n Iiflj (3(Ica(t)sin(3co! t)+Icb(t)sin(3co! t-2?r/3) 

+Icc(t)sin(3co 1 t-47r/3)) 
+Icd{t)sin(o)it)+Icd(t)sin(a) 1 t+2?r/3) 
+Icd(t)sin(co 1 t+4^/3) 
+ 1 ce (t) si n ( co x t) + 1 ce ( t) s i n ( co x t+2 % /3) 

+ Ice(t)sin(» 1 t+4JF/3) 

+Icf (t)sin(co : t)+Icf (t)sin(fl) 1 t+2*/3) 
+Icf(t)sin(o)it+4ff/3» 
=3julmi n(Ica(t)sin(3co 1 t)+Icb(t)sin(3co 1 t-27r/3) 

+Icc(t)sin(3fi>it-4ff/3)> -(46) 

;i/ y r? > r U/ — ^ SIcS:SLTv»|», a >t s ^ SIE^rXito CvT\ <I <0 1 ikSE^SJ £f§ \ yj 

Mi. [01191 
[0118] Tftt* PmBGm t £ftmth hJU? r 2 f 
f 2 =Im 2 XB(£ = co 2 t+cr) 
= //Im 2 (Im 1 sin(3co! t-3co 2 t-3a)+//Im 2 sin(co 2 t+c<r-co 2 t-cO 
+n(Ica(t)sin(3a) 2 t+3a)+Icb(t)sin(3a) 2 t+3ct-2?r/3) 
+Icc(t)sin(3co 2 t+3a-47r/3) 
+n (I cd (t) si n (co 2 1+ a ) +lce (t) si n ( co 2 1+ a -2 7t /3) 
+Icf(t)sin(G) 2 t+a-4ar/3)) 
= /jcIih2 (Imi sin (3 ( CO! — co 2 )t-3 a) 

+n(Ica(t)sin(360 2 t+3a)+Icb(t)sin(3co 2 t+3cr-2^/3) 
+Icc(t)sin(3co 2 t+3a-4^/3) 
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+n(Icd(t)sin(a) 2 t+a)+Ice(t)sin(a) 2 t+a-2^/3) 

+Icf(t)sin(a) 2 t+a-4w/3)) -(47) 
(ADttfrhb. rt«BBEOllI(EtitLT. ft*LT^ 2=a)t+5^r/6. <£3=a)t+97r/6fc-fl>. 
l)S^J^hO^(fflWfitBAJ£T27r/3 N 4tf/3)#&S [0120] *ft/eh*>l«S#£T % BHEftKeOflt 

Bj=Bni (cos(a) 1 t+^/6-^)+cos(6 t ) 1 t+57r/6-6 l )+cos(6) 1 t+97r/6-<9)) 
=//Im 1 (cos(<w 1 t+^/6-^)^os(<y 1 t+5^/6-^)+cos(a) 1 t+9^/6-^)) 

^«5^«i±rtMSSfc^#^-^X^V\ [0121] 

f 2 = X>c Im 2 (n(Icd(t)sin(a) z t+a)+Ice(t)sin(6o 2 t+a-27r/3) 

+Icf(t)sin(aj 2 t+a-47r/3)) -(48) 

<3-2> ^KHSn£S#2: rt«IIi«Eat**i: t JJE03ffl3SBca(th Icb(t). Icc(t) fc'Ht<3ffi23l 

£ Icd(t). Icefth Icf(t)* 

Ica(t)=Ici cos (30)^-3/3) -(49a) 
Icb(t)=Ic x cos(36)jt-3jff-2w/3) -(49b) 
Icc(t)=Ic x cos(3o>it-3/3-47r/3) —(49c) 
Icd(t)=Ic 2 (t)-cos(G)|t-r) -(50a) 
Ice(t)=Ic 2 (t) cos(o) 2 t-r-27r/3) -(50b) 
Icf(t) = Ic 2 (t) cos(cj 2 t-r-47r/3) -(50c) 

fc^fi . [0123] (49a)^-(49c)^Sr (46) <49a)*- 

[0122] fcrtf U (Ste)aM50c)5mHHKS£ (49c)fe iV*(50a)^(50c)^(47)*fcftXUT-. f 

TsrtSfcf *3fc». ^ria^WRTft&ic 2 (t) fc*$wo* ^ f 2 

6. [0124] 

f x =3^110! n Iq (cos(3o) 1 t-3y3)sin(3a>it) 

+cos (3 co j t-3 /3 -2 7C /3) s i n (3 co x t-2 tt /3) 
+cos (3 a) 1 1-3/3 -4 7T /3) si n (3 o> ! t-4 7T /3) ) 
ZZX\ cos(a)sin(b) = V2(sin(a+b)-sin(a-b))i? r >^S:fflV^T 
^=3^10! n Ic 1 (l/2(sin(3oo 1 t-3jS+3co 1 t)-sin(3co 1 t-3/S-3a) 1 t)) 
+1/2 (si n (3 co , t-3 0 -2 n /3+3 a> 1 1-2 n /3) 
-sin(3a) 1 t-3>S-27r 73-36)^+2^/3)) 
+i/2(sin(3a) 1 t-3j8-4^/3+3fl>it-43r/3) 
-sin(3a> 1 t-3yS-47r/3-3a) 1 t+4^/3))) 
=3/2^10! n Ic 1 (sin(66>it-3j3)+sin(3i8) 

+s i n (6 co J t-3 £ -4 ?r /3) +si n (3 0 ) 
+s in (6 co j t-3 0 -8 ^ /3) +si n (3 0 ) ) 
=3/2/^ n Ic 1 (sin(6o) 1 t-3y3)+sin(6a) 1 t-3^-47r/3) 

+sin(6oo 1 t-3^-87r/3) 
+3sin(3/3)) 

=9/2jLtImi n Iq sin(3/3) ■■•(51) 
f 2 =julm 2 (Iui! sin(3(co 1 -co 2 )t-3a) 

+n Ic 1 (cos(3a)it-3y3)sin(3a)2t+3a) 

+cos (3 co j t-30 -2 /3) si n (3a> 2 1+3 a -2 ff/3) 
+cos (3 a) ! t-3>3 -4 /3) sin (3co 2 1+3 a -4 ?r/3) ) 
+n Ic 2 (t)(cos(a>2t-r)sin(<A)2t+c>;) 

+cos(co 2 t-r-27r/3)sin(co 2 t+a-27r/3) 
+cos(a> 2 t^r-47r/3)sin(a) 2 t+ce-4^/3)) 
cos(a)sin(b)=l/2(sin(a+b)-sin(a-b))^4>^$rffl^T 
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f2 — Im 2 (Imx sin(3(o)i-Ct) 2 )t-3a) 

+n Ic 1 (l/2(sin(36> l t-3/3+3co 2 t+3a). 

-sin (3co ! t-3 0 -3 o> 2 1-3 a ) ) 
+ 1/2 (s i n (3 (o j t-3 £ -2 ^ /3+3 o> 2 1+3 a -2 tt /3) 
-sin(3a>it-3y3-27r/3-3a> 2 t-3a+2^/3)) 
+1/2 (sin (3 od, t-3/3 -4 tt /3+3 a> 2 1+3 a -Att/3) 
-sin(36> 1 t-3i8-43r/3-36) 2 t-3tf+4sr/3))) 
+n Ic 2 (t) (l/2(sin(a) 2 t-r+^ 2 t + a) 
-sin(co 1 t-r-<y 2 t-a)) 
+l/2(sin(o) 2 t-r-27r/3+a> 2 t+a-2^/3) 
-sin (co 2 t- r -2 % /3- co z t- a +2 # /3) ) 
+l/2(sin(o> 2 t-r-4?r/3+a>2t+a-4sr/3) 
-sin(fo 2 t-r-4^/3-a> 2 t-a+47r/3)))) 
— ul^zil^i sin(3( goi -co 2 ) t-3 a) 

+1/2 n Icj (sin(3oJit+3a) 2 1-3/3 +3a) 

+sin(3<o 1 t+3a) 2 t-3/3+3a-4^/3) 
+sin(3o> 1 t+3co 2 t-3/3+3«-8^/3) 
-3sin (3a)! t-3>3 +3a) 2 1-3 a ) ) 
+1/2 n Ic 2 (t)(sin(2a) 2 t-r+«) 

+sin (2co 2 1- r +« -4 7z73) 
+sin(2co 2 t-r+«-8^/3)+3sin(r+o;))) 
=/iIm 2 (I% sin(3(a) 1 -co 2 )t-3a) 

+1/2 n Ic 1 (sin(36) 1 t+3co 2 t-3/3+3a) 

+sin(3<*> 1 t+3a) 2 1-3/3 +3a-2^/3) 
+si n (3a) ! t+3co 2 1-3/3 +3a -4 tt: /3) 
-3sin (3oj, t-3/3 -3a> 2 1-3 a ) ) 
+1/2 n Ic 2 (t)(sin(260 2 t-r+#) 

+sin(2co 2 t-r+or-2?r/3) 
+sin(2co 2 t-r+tf-47r/3) 
+3sin(r+a))) 
= julra 2 (lmi sin(3(ooi-co 2 )t-3a) 

-3/2 n Iq sinG^t^^cogt^ar) 

+3/2 n Ic 2 (t)sin(r + ff)) -(52) 

f 2 =3/2 n Ic 2 (t)sin(r+ff» -(53) 
fc*9. -jeNl^TfflftTS*. *SWO»W^6«^»i. <52):*fc*$VVC, 

lc 2 (t) = (2/30/^1012-10)! sin(3(coi-6J 2 )t-3a) 

+n Iq sin(360 1 t-3jS-3co 2 t-3a))/(n sin(r+a)) 

...(54) 

[0126] L*»L*r*«^ (54)^(C± 9&tiBaR£lT 
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[0 127] <3-3> £ki6 

-fftfclRlJfflS-tfT^f— *3 4/l'fc«S££Srt" k#, W 

fcfrV*. £0!>£k*»fc. JfflHUbW3 : l«a»****C 
J,Sk#fck, @eWKkl/t«<£ka«rifeC**£ 

kMEHSft-fc. 
[0 12 8] <3-4>««K£ 
0 1 4 ^ UfcWUfflik rt^iBeon -i )Vb £H 1 7 
LfcJ:3(3UlHH-*£k*;**.S. HMfcawca 
-f/Uakd, rM^akf, n-f/l/ake, 34 /Ukd, 
/I*kf, 34J!*kefc*kfc«*ltfJ:lr>*»6, Hl7fc*f 



HS.tfik. 

*«*, 

1 1 = Ia+ld 

1 2 = Ic 

1 3 = Ib 

1 4 = Ia+If 
H = Ic 
I 6 =]b 
I 7 = Ia+Ie 
l 8 =lc 
I 9 = Ib 



] 1 7 tfcv>T ^f-? ^ /ivttfif^ 



I j o = 1 1 = Ia+id 

Ill=l2 = Ic 
I 12 =I 3 = Ib 

Ii3=l4 = Ia + If 

Il4=I 5 =IC 
I 16 =I 6 = Ib 

I 16 =Ia+Ie 
I 17 =I 8 = Ic 

Il8=l9=Ik 

Bc 2 = //n(Ic i (t)sin((9)+Ic ii (t)sin(6'-2n:/9) 
+ICiii(t)sin(^-4w/9) 
+lc iv (t)sin(0-6jr/9') 
+Ic v (t)sin(0-8rc/9) 
+lc vi (t)sin(<9-107T/9) 
+Ic vii (t)sin((9-12w/9) 
+Ic viil (t)sin(0-14jr/9) 
+Ic il (t)sin(^-16w/9> 

UztfiX ," ^*<WSa»KWi*<0 J: p fcft* . [0133] 
B=B 1 +B 2 +BcitBc 2 
= ^tlm, sin(36Jit-30)+/iIm 2 sin(&> 2 t+a-0) 

+ W n(Ica(t)sin(30)+Icb(t)sin(30-2»r/3) 
+lcc(t)sin(3e-4w/3) 
+jun(Ic i (t)sin(0)+Ic 11 <t)sin<«9-2*/9) 
+Ic Ui (t)sin(0-4jr/9) 
+Ic iv (t)sin((9-67E/9) 
+Ic v (t)sin(0-8w/9) 
+Ic vi (t)sin(<9-10w/9) 
+Ic vii (t)sin( 0-12*79) 
+Ic viii (t)sin(0-14a:/9) 
+lc il (t)sin(<9-16^/9) 



Ji»^fc*ftt, 9ffl(0mSE-C'^-f & t k £> . 
If, ttfiB&Jt#3 : lt^*£i?Wil8fi0>28SEk 

4. 

[0 129] fc£U 4, 7,1, 4, 703-^ 

<3ftfi****<fr&fcA, aD<D3 4/i>fct«Bl/CrtM 
GK«ff*#J*Stf'i£k*#*.4fc, 

Ij =la+Ii I 

I 3 =lb+Iii 

1 6 = lC+Iiii 

I 5 = Ib+Ij,iii 

1 7 = Ia+I iv 

I 8 =i£+Li« 
I 9 = Ib+I„ 

[0130] i*jfl«iiRBW*»jaiS*fifc»tr)«Di~ 

[013 1] <M> 9ffl3^flWil«B8f*4-£4* 

<3-5-l> flB3St«?rt«liHEa#*:#* i k & 
k,- iok*«aaWfl»sitt*wJ:'5K:*4. 

[0132] 



10=Il=Il + Ii 

Iii=Ii =Ic+I »i 
I 12 =i 3 =lb+I u 
Ij3 =I| =Ia+I v ji 

Il4=i5=i£ + Iiii 
ll5 =Ib =Ib+Iviii 



I 



1 8 ~h " _ Ii + Iiv 



li7 = ia =Ic+I ix 

II 8 =19 =ib+Iv 



•(55) 



•(56) 



(2 3) WBWl 1-2 7 582 7 

fi =110! XB(# = o) 1 t)+Im 1 XB(^=6>! t+25r/3)-Im 1 XB( 0 = 6)^+^/3) 
=//Im 1 (Ijbj (sinGcoj t-3<A) I t)+sinGw 1 t— 3co 2 t+27r) 

-sin (3o) 1 1 — 3 a) ! t+?r ) ) 
+ 1 m 2 (s i n ( oj 2 1+ a - co 1 1) +si n ( co 2 1 + a - o> 1 t-2 ?r /3) 
-si n ( o>2 1+ a - o>] t+ 7E /3) 
+n(Ica(t) (sinO^! t)+sin(3o),t+2^) 
-sinGa^t+Tr)) 
+Icb(t)(sin(3a) 1 t-2?r/3)+sin(3a) 1 t+27r-2^/3) 
-sin(3a) 1 t+7r-2^/3)) 
+Icc(t)(sin(3a) 1 t-4^/3)+sin(3a) 1 t+27r-47r/3) 
-sin(3oo 1 t+7r-47T/3))) 
+n<lc i (t)(sin(o> 1 t)+sin(o> 1 t+27r/3) 
+sin(o) 1 t+7r/3)) 
+Ic ii (t)(sin(a) 1 t-2^/9)+sin(a) 1 t-2^/9+2^/3)) 
+sin(6J 1 t-27r/9+7r/3)) 
+ 1 Ci 1 1 (t) (s in ( cy ! t-4 7T /9) +si n ( <w 1 1-4 ^ /9+2^r /3) ) 
+5111(0)^-4^/9+^/3)) 
+Ic iv (t)(sin(o) 1 t-67r/9)+sin(o)it-67r/9+2^/3) 
+sin(aj 1 t-6tf/9+tf/3)) 
+ 1 c v (t) (si n ( o) ! t-8 7r /9) +s i n ( o> j t-8 n /9+2 tt /3) ) 
+sin(o> 1 t-8?r/9+^/3)) 
+Ic vi (t) (sin(o) 1 t-10^/9)+sin(a> 1 t-10^/9+2^/3)) 
+sin ( o>! t-10 n /9+ /3) ) 
+ 1 c v i i (t) ( s in ( o) j t-12 n /9) +si n ( co x t-12 n /9+2 tt /3) 
+sin(a) 1 W27r/9+^/3)) 
+ 1 g v i i i (t) (si n ( o) ! t-14 7T /9) +si n ( 0) ! t-14 ?r /9+2 7T /3) 

+sin(o) 1 t-147r/9+;*/3)) 
+ 1 q 2 ( t) (s i n ( o) j t-16 /9) +si n ( a) j t-16 TP /9+2tt /3) ) 
+sin(o) 1 t-167P/9+tf/3))) 

= //Im 1 ( 

I Bij (s i n (3 o) 3 1-3 o) J t) +si n (3 o) j t — 3 o) 3 1+2 ?r ) -si n (3 a) j t — 3 o) j t+ ?r ) ) 

(=0) 

+1% (sin(o)2t+a-a) 1 t)+sin(o) 2 t+a-o) 1 t-27r/3)-sin(o)2t+a-0) 1 t+7r/3) 

(=0) 

+n(Ica(t) (sin(3o) 1 t) + sin(3o) 1 t+27r)-sin(3o)it+7r)) 
+Icb(t) (sin(3a) 1 t-2?r/3)+sin(3o) 1 t+27r-2^/3)-sin(3o> 1 t+7r-27r/3)) 
+Icc(t)(sin(3a) 1 t-4^/3)+sin(3o> 1 t+2^-4ff/3)^sin(3o) l t+7r-47r/3))) 
+n(ki (t) (sin(a) l t)+sin(o) 1 t+2^/3)+sin(o) 1 t+7r/3)) (=0) 
+Ic ii (t)(sin(o) 1 t-27r/9)+sin(oj 1 t-2?r/9+27r/3))+sin(oj 1 t-2^/9+7r/3)) 

(=0) 

+Iciii (t) (sin(o) 1 t-47r/9)+sin(o) 1 t-47r/9+2^/3))+sin(o> 1 t-47r/9+^/3)) 

(-0) 

+ic iv (t) (sin(o) 1 t-6^/9)+sin(o) 1 t-67r/9+2w/3) +sin(o>! t-6^/9+^/3)) 

(=0) 

+Ic v (t) (sin(oj 1 t-8s'/9)+sin(o) 1 t-8^/9+2^/3))+sin(<*> 1 t-8^/9+7r/3)) 

(=0) 

+ 1 c u i ( t) (si n ( o) i MOtt /9) +si n ( co 1 1-10 it /9+2 it /3) ) 
+sin ( co j t-10 n /9+ n/l) ) 

(=0) 
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+Ic vii (t) (sin(co 1 t-127r/9)+sin(a) 1 t-12^/9+27r/3) 
+sin(o> 1 t-127P/9+^/3)) 

+Ic uiii (t)(sin(oo 1 t-147r/9)+sin(6> 1 t-147r/9f27r/3) 

+sin<6) 1 t-147r/9+7r/3)) 

+Ic ix (t) (sin(6)! t-16^/9)+sin(co 1 t-16^/9+27r/3)) 
. +sin(6) 1 t-167r/9+7r/3))) 

=3jun Ini 1 (tca(t)sin(3a) 1 t)+Icb(t)sin(3a) 1 t-27r/3) 

+Icc(t)sin(3a) 1 t-47r/3)) 
k40. rtfflIlIteS^3ffl3^'4-i^^^#^ix *. 
6JJa(46)*kS&bO«rV^ [0 13 5] 

[0 1 34] -2n f 2 £ff*LT^£t. aoiot* 
f 2 =Im 2 XB(# = a> 2 t+ar) 
= /jc Im 2 (Ini! sin(3a) 1 t-3a> 2 t-3a)+Im 2 sin(oo 2 t+a-<o 2 t-a) 
4n(Ica(t)sin(36) 2 t+3a)+Icb(t)sin(3« 2 t+3a-23r/3) 
+Icc(t)sin(3co 2 t+3a-4tf/3) 

+n(lci (t)sin(co 2 t+a) 

+ICii(t)sin(a) 2 t+Gr-27r/9) 

+Ic iii (t)sin(co 2 t+a-47r/9) 

+Ic iy (t)sin(6> 2 t+a-67r/9) 

+Ic v (t)sin(a) 2 t+a-87r/9) 

+Ic vi (t)sin(a> 2 t+a-107r/9) 

+Ic vii (t)sin(a> 2 t+a-127r/9) 

+lc viii (t)sin(a) 2 t+a-147z/9) 

+]q 1 (t)sin(a) 2 t+o;-167r/9))) 
= Mlis 2 (Imi si n (3oa 1 1-3 co 2 1-3 a) 

+n(Ica(t)siri(3<w 2 t+3a)+Icb(t)sin(3co 2 t+3a-27r/3) 
+1 cc (t) si n (3 0) 2 1 +3 a -4 % /3) 

+n(ki (t)sin(o) 2 t+a) 
+Ic ii (t)sin(oo 2 t+a-2^/9) 
+Ic iii (t)sin(co 2 t+ct-47r/9) 
+Ic iv (t)sin(o)2t+af-67f/9) 
+lc v (t)sin(60 2 t+a-8^/9) 
+lc vi (t)sin(a> 2 t+o:-10?r/9) 
+Ic vii (t)sin(a) 2 t+a-127r/9) 
+lc viii (t)sin(co 2 t+a-i47r/9) 

+Ic il (t)sin(a> 2 t+a-167T/9))) -(58) 

<3^2>'^Mi3«wtrtwiii(Ea#^tt>^i6 jjeo3ffl3Keica(t), icb(th icc'am 

Ica(t)=Ic! 003(360! t-3/3) -(59a) 

Icb(t)=Ic! cQsQa x t-3l3-2K/3) ""(59b) 

Icc(t)=Ici cos(3co!t-3/?-47r/3) -(59c) 
X'h 0 s JJEflWHSStlCi (t)-Ic ix (t) * 

ICi(t) = Ic 2 (t) cos(co 2 t-r) -(60a) 

Ic ii (t)=Ic 2 (t) cos(6) 2 t-r-2w/9) -(60b) 

Ic m (t) = Ic 2 (t) cos(6o 2 t-r-47r/9) -(60c) 

Ic iv (t)=Ic 2 (t) cos(6o 2 t-r-6?r/9) — (60d) 

Ic v (t)=Ic 2 (t) cos(6o 2 t-r-87r/9) -(60e) 



(=0) 

(=0) 

(=0) 
(57) 
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Ic vi (t)=Ic 2 (t) cos(6) 2 t-r-10«/9) -<60f) 
Ic vii (t) = Ic 2 (t) cos(co 2 t-r-12?r/9) -(60g) 
Ic viii (t)=Ic 2 (t) cos(« 2 t-r-143r/9) "*<60h) 
lc ix (t)=Ic 2 (t) cos(a) 2 t-r-16?r/9) »-(60i) 
t # <p «:(5B)*KftXLT. f 2 £ffgtS. 

[0 13 6] (59a)^(59c)t5j;^(60a)5t-(60i)^ [0137] 
f 2 rm 2 (Imx sin(3<fc>it-3G) 2 t-3a) 

+n(Iq cos(3o) 1 t-3yS)sin(3co 2 t-3a) 
+Ici cos(3a)it-3)S-27c/3)sin{3co 2 t+3a-2?r/3) 
+Ic : cos(3a) 1 t-3^-47c/3)sin(3a) 2 t+3a-4^/3) 
+n(Ic 2 (t) cos(oa 2 t-r)sin(a) 1 t+a) 
+Ic 2 (t) ca&(<u 2 t-r-2x/9)sin(coii*a-27s/9) 
+Ic z (t) cos(co 2 t-r-47r/9)sin(a) 1 t+a-47r/9) 
+Ic 2 (t) cos(oo 2 t-r-67r/9)sin(oj 1 t+a-67r/9) 
+Ic 2 (t) cosicOit-r-Sx/fysinicOiUa-STz/ty 
+Ic 2 (t) cos(co 2 t-r-107r/9)sin(oo 1 t+a-10?r/9) 
+Ic 2 (t) cos(<w 2 t-r-12?r/9)sin(a) 1 t+a-12^/9) 
+Ic 2 (t) cos(a) 2 t-r-147r/9)sin(6) 1 t+o;-147r/9) 
+Ic 2 (t) cos(oa 2 t-r-16?r/9)sin(a) 1 t+a-167r/9))) 
cos(a)sin(b) = l/2(sin(a+b)-sin(a-b))(04^*fflV^T 
f 2 =juln2 (Ini sin(3oi)it-3<A) 2 t-3a) 

+n Iq (1/2(3^(30)! t-3y3+3co 2 t+3a) 
-sin(3a) 1 t-3/3-3a> 2 t-3a) 
+l/2(s in (3 o) ! t-3>3 -2 n /3+3 co 2 1+3 a -2 w /3) 

-sinGa)it-3tf-2jF/3-3a) 2 t-3a+23r/3)> 
+1/2(5111(30)! t-3/3-4?r/3+3&j 2 t+3a-47r/3) 
-s i n (3 co ! t- 3 & -4 n /3-3 a) 2 1- 3 or +4 n /3 ) ) ) 
+n Ic 2 (t)(l/2(sin(a) 2 t-r+«» 2 t+cir) 
-sin(a> 2 t-r-co 2 t-or)) 
+l/2(sin(a) 2 t-r-27r/9+a) 2 t+a) 
-sin(a> 2 t-r-27r/9-a) 2 t-a)) 
+l/2(sin(fi) 2 t-r-43r/9+.a) 2 t+a) 
-sin(a> 2 t-r-4?r/9-a) 2 t-a)) 
+l/2(sin(a> 2 t-r-87r/9+a) 2 t+a) 
-sin(a) 2 t-r-67r/9-a) 2 t-a)) 
+l/2(sin(a) 2 t-r-10^/9+aj 2 t+or) 
-sin(a> 2 t-r-8?r/9-cy 2 t-a)) 
+l/2(sin(a) 2 t-r-12ir/9+a) 2 t+<if) 
-sin(a> 2 t-r-107r/9-co 2 t-or)) 
+1/2 (si n ( co 2 1- r -14 n /9+a> 2 1+ a ) 
-sin(co 2 t-r-127r/9-co 2 t-of)) 
+l/2(sin(co 2 t-r-16^/9+a) 2 t+a) 
-sin(co 2 t-r-14^/9-co 2 t^-a))) 
" =jUlo»2 (III! sin(36)it-3oo 2 t-3a) 

+l/2n Ic 1 (sin(3oo 1 t+3aj 2 t-3y3+3a) 
-sin(3a> 1 t-36o 2 t-3a-3^) 
+sin(3« 1 t+3« 2 t-3£+3a -4 w/3) 
-sin(3a) 1 t-36J 2 t-3a-3/9) 
+si n (3 a) x t+3 60 2 t-3 0 +3 a -2 jt /3) 
-sin(3ooit-3a) 2 t-3a-3/3)) 



(26) 
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+n Ic 2 (t) (l/2(sin(<» 2 t-r+«<>jt+a)+sin(r+aO) 

+l/2(sin(« 2 t-r+co 2 t+a-4tf/9)+sin(r+a)) 
+l/2(sin(<» 2 t-r+co 2 t+a-87r/9)-tsin(r+a)) 
+l/2(sin(c«> 2 t-r+wjt+a-12?r/9)+sin(r+a)) 
+l/2(sin(o) 2 t-r+&)jt+a-16?r/9)+sin(r+a)) 
+l/2(sin ( o> z t- r + &>2 1+ a -2 jr/9) *si n( r *a ) ) 
+l/2(sin(<tf 2 t-r+w 2 t+a-6jr/9)+sin(r+a)) 
+l/2(sin(« 2 t-r+<w 2 t+«-10w/9)+sin(r+a)) 
+l/2(sin{<a 2 t-r+&) 2 t+a-14jr/9)+sin{r+a)))) 
=ju.Ib 2 (1% sin(3a)jt-3<w 2 t-3«) 

-3/2 n Ic, sin(3<» 1 t+3a) 2 t-3a-3^) 

+9/2n Ic 2 (t)sin(r+a)) —(61) 



<3-5-3>at^ 

[0 1 3 8 3 ftMMfr&RZ9im ! ffiX'*j-Ltzm 

4-t^^-fc»t>fLl)iJe^(52)^tit®-r&t. (61) 
5W5*'(52)5t«k9*)®;g3! i^i* 
•jTV^. o* 0 v ftHB5aram£9ffla£K (l 
i-IiJ fctTfctf. l*lffl&^!§B»^te3ffl£Sfct 
•S^-J; 93fgt4>«»;>j Mh^) iWMiii) 
Jtr*4. i«>5£fcJi, ietev^itf, AflUffitcntMB 

[0139] ifU\ 3HfifiD^»9f5r^il. . 

[0 14 03ftfc, mi 5l,zm4i}^^8tX- 

RK(c % X-r-^cortt^KcD-^3, 4fcSMCU:t>0 
Tft*. fc£U 01 9. 020. 02 1, H2 3UR 
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i>Ot'fc>?. -rft&TU:. 3 T<OJ^£0jj? LTV 

l><IW^<Oifcg$:£l/N(01 9. 020. 02 1. 02 
3 -Cli 1/2.024 TW9) fc L* 9 . 3 ;HSr«EM- 

&37£. m&ttittt&Ktvm&i-szttzx') 
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[01431 mmmvte. wMmn&3V7A&* 

'vrm (WiMzv—?tz.f- fOSNbPft*) cot 
[0fflcofS*^BJ3 

[01 3 « lllSSmcoE!fi^#tt^«p&®rffi0. 

[02 1 *T-?2<?)mMt9mmiz&H3j .n**w 
■Lfceacm^mffinH.. 

[03 3 i»j/XfAi. 

[04 3 -f >A-*<9BJRH. 

[05 3 Jtl^i«i*MHBWbW2 : 

^connE^a**^«{B&»iffi0„ 

[06 3 m2Hil^«^IlllES«S**^«tB&BfS0. 
[07 3 fl!39aBm0GHE«A4tt0mBnBH. 
[08 3 H(2ip-2p)aB*Wt''#i6o(c«i!!Br**^ 
0. 

[01 0 3 N(2(2 P )-2p)»*:^^#t^cO(w#MrS ; E 
7%0. 

[0113 m.®B&$Hti^-f : tTJm. 
[0123 N(2<2p)-2p)**W*#'£6«)fc«SW-*^ ; 
t;U0. 

[0133 12fflS9B»#*£iFtfiBBBI. 

[01 4 3 N(3(2 P )-2p)a*^Sr#i.S^(C#M-tS ; t 

[015 3 8BWaw>*fcfciM-*7'/UH. 
[016 3 M4K^nn«C^fliA7^R>SH. 
[017] NG(2p)-2p)»»*#i*'tf>(c#iW-** 

[0183 9«0mnj^BtSr^1ia/B. 

[0193 5©t?^SSC0[ll«gm«*««0«tB&KffiEI 

[02 o i *59mmnmxK*mmmmB&. 

[02 1 3 m6 mmm<DMmmmw>mmm® 
[02 23 m7mm&mv>®m.®*m>mwim 

[0233 m8«6fi^®^llI!ES«S*««7)«fB&B(riE0 

[<?^)M 
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(27) 1-275827 



3 JWItJ-* 21 ar 

4 rtfflju-^ 21f 9SS ■ . 

6 34* 31 37 

7 37 31f 5c® 

7d ggg 32 Jc^fitO*#&g|Sft 

[013 [02] [H7] 





(28) 



[H5] IH6] 




[019] 



0 '* 



(29) 



1 1-275827 



IM9] 



[017] 



Mt 



Be 
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Bi=8im sin(2wit-2fl) 

Bci 
Bcz 

Be=Brm sin(BEt+ff-e) 
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Bi-Bmi sin(3wit-3e) v , „. 
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Bee 

Bt— Brru sin(wtt+«-fl) I n K 




(30) 



ftlPlTl 1-275827 



[0133 



ctr o 


o ^ o 


O 




d f 


d ^ 


if 












(ETO O 


o o o O 


0 o 





ii Hi iv v vi va 





